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Abstract 

PURPOSE:To provide a specific adhesive having anisotropic conductivity, capable of electrically 
connecting two substrates each having an electric connection part by the hot-pressing through the 
adhesive and satisfying high electrical conductivity in the pressing direction and high insulation in the 
non-pressed direction at the same time over a long period at time even under high temperature and 
humidity condition. 

CONSTITUTION:This adhesive having anisotropic electrical conductivity is produced by dispersing 
electrically conductive particles in an insulating adhesive component composed of an acrylic 
adhesive, an epoxy resin precursor and capsules containing an imidazole-type curing agent 
(preferably 2-methylimidazole, 2-ethyl-4-methylimida2ole, 1-cyanoethyl-2-methylimidazole, 1- 
cyanoethyl-2-ethyl-4-methylimidazole or 2- phenylimidazole) and having a surface layer of a resin 
incompatible with the imidazole compound. At least two substrates each having an electrical 
connection part on the surface are placed in a state to face the electrical connection parts to each 
other interposing the above adhesive between the connection parts and the substrates are hot-pressec 
to achieve the electrical connection of the electrical connection parts of the substrates in the pressing 
direction. 



Data supplied from the esp@cenet database - 12 



(19) B^m^t^rf ( J p ) 



(12) 



. (A) (ll)^f^tB^i>§^#-^ 

mmW^8 - 3 5 2 9 

(43)l>r^B ^^8^( 1 9 9 6 ) 1 ^95 



(51) Int. CL 

C09J133/08 
C08G 59/40 
C09J 7/00 
9/02 
163/00 



JDB 
NHX 
JHL 

JFP 



F I 



f^mj^ ii^iico^e ol (±i2M) 



(2i)tbgi#^ 


^mw- 6 - 1 


3 4 6 1 8 


(71)ttlfIA 


000202350 
















¥^ 6^(1 


9 9 4 ) 6 ^ 1 6 B 






m^.u^^]Kmm 3.T@ 2 9 # 5 ^ 








(72)5^ 




m ^ ^ n 












m^mmosm^fKm i 3 0 mm mm^t'^ 




















(72)% 




$^ ^ m m 












t^^m^Lij m±;rtM 1 3 0 #±t!! mmit^ 




















(72)%B^# 


m m m 












m^mm\hm±ji:mi 3 omm ^wfb^ 




















(74)1-^ 


31A 





(54) c^B^o^si^] ^:^^^i4^^^j^3cto;^:^^ii'fit^irs>- h 



(57) i^m) 



I 

m ^ tix ^ ^mm^ ^ L T i^m^&^^^^7^^ii:imr ^ 
^^m^^tumy3[^\zmm&^izmm^'^^^yjmm.i±mm 

^1 T ^ o T . 

mitmf}^7Kizp]mu^ a yv-)iit^<i^^rz\tt-yx.- 

;u-4-;< ^ y y-;L/*3^a'2-7 xx;k 5 y ^Z- 

^100'- 2 0 0'C, ttiPfUi^ 6 5 - 9 5^<7)^{^^tC^ 

im^m 6 ] m^mm i ^ti^m^ s ^cot.^m75^(D^ 
mm(Dm:^mm^mmmt^ 10-50 iimm<D'^- 
izmm^nx\.^^z.t. ^-r ^ m^jmrn^mm i^- 

[ 0 0 0 1 ] 

:^Lrm}^m-r^ z. hiz^O . ceo 2 ^(^^igcoiE^/t 
9-~>^i]\ij£yji^^z<D^mm.^\zmm^it^rzisb<Dmm 

^ -> - f- ^ -r ^ o 

[ 0 0 0 2 ] 



2 ) 8 - 3 5 2 9 

2 

mmi^mmf^^^iz^^m^n^^^^^itfzmmmx^ 

^ (t^^0S62-2O 6 7 7 2 ^, [1 6 2-40 1 8 3 ^ i5 J: [s] 6 2-40 1 8 

i^^zo^mnmmm^^^t^j: o ^z^^'A-h^m^^^n 

[ 0 0 0 3 ] mt>. %:}jmn^\^mm\^. mfE,\^mm\z 
m^-^t\^^'o\zmm^m.tm'^^z.t,\'X^^. ^n\zm 
7Lxmm\zx <o mm(D ^mx )p\\z(D ^mn.'^!^^ 
m(r>^\^\z\±m.m'\^^^'^ ^ t\.^omisbx^wf^ 

[ 0 0 0 4 ] ±aBco<:t e> ;^cj:M;^^milti, 2^(Dmmm 

Wim^z^'^m^m'&mmm^mhjXiiw^MJEi.x . mun 
^-yf3^w^f^^nrz^A<D^m^^mm^^yi\^\zif^m 
20 '^'^xn-mwL±L(D^iu/^^ ->mx<Dmm'\k^%^m't 
^tLpi\zmmwL^mm\^. \^t^%^ti^n<Dmmz^m: 

^ n iE ilt / 1 y - > ^ ^ m 14 ^ ^ f C cfc r:? T JtJD /£ ;^ t c ^ 

ii^it^di, ^^■^^ts.^mwLm^m,%^\zmmr^z. 
h\zX':>x%mr ^^"i^kx^^. 

[ 0 0 0 5 ] z.(D^ots,^:^mmm^mm^m^^'^^m. 
m'&.mmm t.\.xm^ <D\^m^mmtmm-^tix^^^. 

^Jx.ti, 1tr^iF 4 - 9 5 3 1 O^^lgJCfi, Sf&'ftx^ 
[0006] ^tz. ^F?l¥4-192212^^|gfC 

-t^mm. -T-i ^ atf:f±juit^nrz< ^yv-)i^mm 

±\zfMm ^ ^mLxmmi^xr^^myjmm^y ^ )ua(d 
^m^m^^nx^^^o 

[ 0 0 0 7 ] $6fC, 5 - 3 2 7 9 9 ^^^fC 

{t. i^^ytf ^y-y^j >^m^^-izf^^vrzJKjt^i^j^^ 
40 X h^-ix^^vjit^g, cni^^mm-r^mmt^^ 

^tsm-^mm^^^- o t y ^ }ui^±iziMU - ^mLxm 
mi.xf^^^yjmm\±y ^ )\^/^cD^m^^myR^tixi^^ 

[ 0 0 0 8 ] ±mo^^of^ji^^^iymm^'^^-r^mm 
mmf^^x\^. x.7f.^i.mm {mimm <D^itmtLx 
^y'/-)um'^i^^^mm^nx\.^^f}^. < = yy-ju 
^:jL7f.^i^mmmmi^^\tf^it^mm^^m^^rzi^. -i- 5 y 
v-)\^<D^}t-i^^mpL^rzisb\z. = -y y-JUchx^t^^^ 
50 iymmmmi^^i^^isb^jt^^itxmn^nrz-r ^ vv- 



( 3 ) 

3 

[ 0 0 0 9 ] nwt>. ±m<D^or^'i^t^^Wiiz^^'^r\-^. 

j:z)iz Lx-^f)^jL7f.^zymmmmi^tK}t^Lrc< ^ y 
v-ji^mitm^i^xi^mr^t. mw(Dmm^^us:< 
f^^m\^/)^$> ^ . ^ ^izmma^mj^t.^iz^<D^mi±^^ lo 

bi^, Co Lrcmm^(D{&r{t. myjmMi>z:hn^mm 
^(DM^^i^xmrn^zmti^. in^, ^ ^yv-)i^(D'-' 
^^J:yf^=^^y^mmm^mt^}iB^'^xt}y''-^)l^m^ 
Lx^^iiE7)<i&TLrzti y'-fzji^it-i ^yv-ji^^mrnvfc 

^ t.mm^fjimm^'^mmx^ f^^^ c t t^^^i^, 
[0 0 10] ^ ^iz. ±.$^<7:)^or£mmmiz^ ^ yv- 
jKD-^^jLTf.^ i^mmmmi^tKiiB^'tt.x'r^ ^uti 

isi^izmmE^m<Dmmy)<m<r^ o . z<Di]umiz^ o 

[0011] 

^mmmiztDrc o mmizm^-r^^y^mm^mmm^j^ 
[0 0 12] ^ '^{z:$i^BM{t. mmtmmmm^^M<x^ 
h^mm-r^ zi^^mmiii^xi^^. 30 

[0013] 

m.mmm^f)n^^-f'^ntz<>u<th2^(Dm^^. mm 
^ML^f3mmi^mm^^^\z^m,^nxi^^^mmm^irr 
Lxmmm^mm^f}^nmr ^ \zmm\^xmE.mr 
^zLtizjiO. ^mm<Dmm.&^mm^^m}£yy{^^zmm. 
^izmm^i^^Myj^^mi^mmmx^-ox. ^^mm^m 

^^m^Lxi.^^. 

[0 0 14] ^Tc, :^^m(Dmyjmn^mmi^-' 
±m(D^:^mm^^mm^ 1 0 - 5 0 m(Dm^izmm 

mLrj^^^^mx^mm^mf^-^tixi^^^. vt-ox. mn^. 

f£mmi,Z{:i.Z.(D^ ^ y'/-)l'{t±< ^it^LXl^f<i.^^<D 

X. m^^rz< ^yv- }v<Df^^/)^^<D^^^m^nx\^^ 

--5, 50 



8-3529 

4 

[00 15] ^UT, CCO< ^y'/-)i^it^^t LTTfc 

iz-^mu-c ^ y-y-juit-^^^i^m-r ^ z t^zj: 0 . ^ 
\z:^^BM<Dmy7mMi^mmm\^mtirzmM^^^L . z. 
(Dmnrzt^m^^^^i^mm^i^T^zmmm^^mmr^m 
mi^xhi&TLf^^^o 

[0016] ^Ac, :^^m(D^yjmm^mmMx{t. m 
itmxh^< ^y'/-)\^<D^i^^ii^^i^(D^^mm^n 
xi^^<DX\ ^mmE.mmm^mm't^ z.^y)<x^ m 
-dx. m^.EEM<D^<Dm^jzxo . m^^^^f)m.99it'r 

[0017] 

imm<DM.i^mmm] 'A\z^^Bj^com:^mm.i^i^mmii 
<^zszy- hiz-D^^xM^i^^^zmm-^^o :^mm<Dmy^m 

^^^z^m^nrzmm^^mi&^^f)^^f^^. 
[0 0 18] ^^^^mcDrnz^mmmt^mm^mf^'r ^mm 

i^jzz/^^(Dmmx^^m^<mf^^rirz<^yv~)\^m 

[0 0 1 9] zzxr ^ V ji^mmmtJ^x^t. (;< 

z(Dy ^ ^) )i^nimmf^^o:)MLLx{t. i^^y) t 

z zxmm-^ti^ (yy) u ji/^xt^t-^l^co^Jc^ b 
x\t. (^^) r^uu-h. x^JU (^^) t 

;u r^uu-K. 2-x^;u^^>-;u ip^^y) y 

Utx-h, 2-t:KP^vX^JU r^^iJU-h. 
-tKP4^^yPtf;U T-'^^^gu-h, i^X5^U 

;w xh^>'x^;u 
[00 20] ±BE<D^of^ (y^y) r^u ;i.^x7.^;i/ 

[ 0 0 2 1 ] C C-r^gS^a;^;U4^ >^^/-7-(^^Ji: b 
JU®^.. ^Dh>^, a-^^;u^Ph>^, a-x^;u^ 

P>^, p >^i3=t;rX>'' h K p A P >^/j: <i: co{^ 



( 4 ) 

5 

[ 0 0 2 2 ] ^fc. U >^,^ y <b L T(i, 

5^;ux^u>, x^;U7;^u>, v^x^;U7.^u>, h 

[ 0 0 2 3 ] $^tC, t:zi;U3^^y LTti, 

)U. \i-)],^>if> . i^^ t'-;Ui5^y^T^ 'J a— h 
'J ;u ; >-*x>. y y u >^^^'^^ D □ y u >^(^ 

Any>|[:h:x;u : t: x u 5^>^<7)a ay >{b fx 

c 0 0 2 4 ] ±tE(D c;^^) y ^7 

U JU^XXf^JU^^iil^ti 6 0 - 9 0 mfi^. cn^9\^(D 20 
^/^-^il^fj 10-4 0 Ha^cT^gT^m^^-tirT 

(0025] z<D^oUT ^ ji^mt^mm^t. m'^<^yj 

mfJ^JMm 0 OMft^tC^UT, il^fi, 1 0 0~2 5 

[ 0 0 2 6 ] ccD^jt^^t. m-^m^mo^w^T^zm^.-r 

z<Dm^mtthm^t. r ^ o ji^mmmm^iMn i o 
0 mft^tc^LTii^tio. 0 1 - sMms^cosri^ffi 

[ 0 0 2 7 ] ±ieoct e> /^.cW^i^^j^^tcistt^m^jS/i:; 
(i, izfS^r^^ii^tie 0 - 7 s'ctcjtjD^L, iiafi2'- 
ioa#FH^, ^ L < 4 - 8 p^r^ifT^^n^, c^LTli 
ji^nrcT ^ u jummm^t. K}t^mmf)^^^mLxmm 
r^cthx^^/)^. ^f^Lrz^m^^mmm^zmmm 
r^u^m^ itfc^trnxmrn-t ^ ctf)^^ n.^o so 



^m^s - 3 5 2 9 

6 

[ 0 0 2 8 ] mxi,^±m<Dj^o{zLxm7^^nrzr^o 
)u?^mmmiz'D^^x . 2 0 ov<Dumxm\^i.rzWi^m 

il^ti 1 0 ' - 1 0 ' dyn/cm' O^^Hf^C^^o 

Buig^ti. ei^b^l tjSf£:;LTx;}^^'>^flg5i>ft:^*:^?^^ 

-^^^(Dx^ 0 . mx^^jiyf^^iymmwim^tLxu. 

h:X7xy-;UA. xtf^D;i/tKU>^ox4^^fyt^ 

Tjf ux^u>yij =1 — jus-'^u >-i/*;ux-x-;u. i^u-tr 
'J >vi/U v>-*;ux — 7^;u. ^^'Jir 'J > b u y u i^i^ji^ 
X — 7^;u. 1, 6-^^it>>^^-;ui>*^u 5>>^;ux — 7^ 
;u . h 'J p< ^ □ — ;u :/ n /N' > h ij ^ u ;u X — X- > 
iy ^ u fy V ;i/ T X u > , >^ ^ u V ;u r ^ > . n. n. n' . 

h -> vJI/-in-^ vU>vr 5 >4o 3- t' 

m^f^ctij^x^^. 

[ 0 0 2 9 ] z<Dj^z)r^jiyf^^i^mmmmi$^\t. ±my 
^ u ;^.^i^ir^j 10 0 as^tc^ LT 1 0 - 6 0 ma 

^f?^b< ti3 0 - 5 0 MftgRcoMTis^ffl^n^o 

^ 0>^ CO B :^ ^ m 14 ^ ^ ?^ ^ -r ^ ^fe ^ 14 f ^ ^ ^ 
f^. '^'^<Dmm\z^'ox^mmt^w^^^nr:z'^ ^^^J- 
)\^%m^\Ln■n^'^)\^^'^^\^x^^^^. 
[ 0 0 3 0 ] 2^^H^fc4DiiT< ^ y ^/-;u>fb;^4^ti, ± 
u:5Lit.^ym^muw\z^-^^m\\Lmx^yy . ^mt^ 

^m^'^tLm^.^mm^^m.mx^^L^\z. ^m^mi%. 

^^-^^m^mm-^^zht^x^^. L.t^x^uif^^. ^ 
^(7>^^(Dt^.^-ex7}?4^>'^^|gmriK^(h 

f^fflf ^-r ^ y^/->'i/{t:^4^(o-i^{cx;}^4^v^^gifi^ 

^^{^^DLT-r 5 ^ ii ;U ^ ^ L T T 

-r ^ yy-;U;fJ >^-fe:;l/tx;^^4^>'^^fliB^IiE#:<!:;:^^t^ML 

'>^^imigE#:cii7>^'^j;t::-r^ J; ^ \z\.x^^rz.<J:>X'^^ . 

[ 0 0 3 1] i^^^Ao^^'^sm^n.m^mmz^^.^x . -r a 

^ - )V%W{\:.mti y-lrJUfrS, ^2^5^5c75ci: fcfii^fb^J-C^ 

ntLx\t±<m-^^it^ c tr^< . z(D^^yv-)i 
it'^^t\t.mm\^r£^^mmxmimmf)^mf^^nxi^^^. 

^tmt.Lxms^^^z^\\m'r^z:t.f)^x^^(Dx^^. 
[ 0 0 3 2 ] :^^H^Ti§effi$n^< ayy-^iu^b-a-i^ 

t! 'fiz}i(Dmmm<Dj^fiZ\z\tm.^^{z{tm^i^x\^^ 
rs,i^^<Dx, ^hLxx.^s^i^^mntim^t<DK}tm\i^ 
-^f^Lxm^r ^ c tf)^x^ 

[ 0 0 3 3] :$:^B^T{^ffl-r ^ C a y y- 

Jl'it'^^LOXit. 2->' xX^K ^ y y- JU. 



7 

ju. 2-^>37 5='>';k 5 1- y x^;i/-2- 

X - JU-f 5 5^y-;U4oct:C/l-->y y x^>i|/-2-r:7 

CO J; o ;^cC^#^^lb7K5^^, O y^r XXS^> ^ 

^co-f ^ y^y";u{t:^=f^ti7Ktr^LTMTS14tc;:i:0 , W 
^r^^Egtc^t LT^rg14tc/.i:§, ^LT. c (75 J; fj: It ^ 

^t:'a•if^<hx;^^^'>^^flgt^^ig^chcO;S^£;fi. tt^6*)^<;i/ 
hM c ^ , b ± IB (?) J; ^ tK tc H /j: < 5 y - ; U 
c7:>t»T2->'xx;U'f^ 3^y-;i'f^ftli(7)7Kfcii?grj:-f 5 y 

[ 0 0 3 4] $tB>tC, :^^B^-e^£ffi-r ^ C <h7if^pr^;^j:-1' 

5 yy-;u{b^ife<h urti, 2-y ^;u-r ^^^y-JU, 2- 
x^;u-4-^ ^ju-f ^ i-vr y x^>ii^-2-y ^ 

^ y y — ;L'^5<:t;tXi-f>r y x^>iu-2-x^;!/-4-y 5^ 
;k 5 y^y-juco J: o 7^j:7Kfc^^;^ci:-r a y ^y-;u^^tf 

ti2UT : y^;ug, x^;i/g) tt^o. cnec^ 

i:Vj:<. t^^oTC(7)7KfC-5I^7^j:'f ±IB<7) 

<) iiit^r^ chx^t^v^flgfirig^fc^-r^^ii&i^T^i^ 

[ 0 0 3 5 ] c:C'r7KfCpI^<hfi2 5^(757^ 1 0 

0 5 u u «:/ h 0. 1 Ai^±coY ^ 

tc MIS <h , 2 5 *C CO tK 1 0 0 5 U U h ;KC 0 . 1 y 
^/^co-f ^ y ^y-;U^^SA LTlli^^-r^ C <i:fC Tt) 

[ 0 0 3 6 ] i^mnx\±. ±.t^<D^'Dt^7K\zmmu^ ^ 
[ 0 0 3 7 ] -4^^mxmm^n^-( ^ y'/-)\^mwitm 



5 ) 8 - 3 5 2 9 

8 

mm\t. ^y'y-)V{zM^^^jt^^hf£^^o:)'c. c<d 
cfc ofjimmfj^'bf^^mmm t co:>i^^{zmx^nrz^ 5 

y y - ; <h CO FbI tc {b ^ T'cC ^ ^ ^ H ^ $ n ^ ;^ci: 

[ 0 0 3 8 ] ziD^of^i.ti-y'iDKDmmm^mf^'r^^ 
mtvr^t. -r 5y^y-;utc^LTt@|gi4^^LT^6 

[ 0 0 3 9 ] z(Djiotimm<DmtLr{t. 7j^ut'x;u 

K . U x^ l/>^:^-tf -f K , 4^ 'J tix^Utf a U K >^ 
U \i:z)\.T )\^zi-)if}^^^ b C(7)cfc e> /cC 

■ ^^jLif^^zymmmmi^tti^'tDi^^izmx^nx^'^^ 
^ t^i^^^^i^\t^m<D^{z\tKmx^ . 

20 mmf£m(Dm^^z\t^m^m'pf}^\zM^xt^mm<Dm^ 

[ 0 0 4 0 ] c(D^ofs.'i ^yv-)V}^mitnti^'^}i^ 

^mx\^7. :f \y - V ^ ^ m\z ^ y) m^-r^ z. t t^m- s l 
30 <i(75xy u- K^-r riti, ^yv-)V^^zs^^ 
m^w^^r^mm. ^ ^\z>z^m\z^y)m^m^M^7^'\^ 
mi^^z^xL. mnuE^'^^z.t.kz^r^^ 
^^xs^mm^w^fi^-^^mm^z.o:>7^^m.^\zmm^'^ 
'^L^\z. mMum^i)'^m^'^tix^^^m't^z\^. z.<d 
mmw^^^y^^m^\z^m^^ ^ . 
[ 0 0 4 1 ] z.z.x^z^m^z^r^m'^^n^mm.um^h 

< {to . 0 5 ^ 3 u nKDmrnp^iz^-DX . ften^-f^ 

i5^y-;U^^^b^J;^ y-fe JK75¥i^:|^^'^co i / i 0 - i 
40 / 1 0 0 ^^co^±^^i^'^$wT^iE^;^:p7:,^i^^$n 
c<D^o r<^mm^m^<Dm^Lx\t. y^jti. mit 

y y^^y^m^f^ z t^^x^ zcDXoumm^i^m 

[ 0 0 4 2 ] XZ^l^- \^^-(j^^z^Kit!^-t)\^^mm.T 

^fzHiizmm^ti^A^i^mmi 0 ommm^^z. -i^y 



( 6 ) 

9 

CO 0 4 3 ] ±m(D^orj:7K^mmf}^'bt!yiz)\^^mf^ 
f ^Tt^coxy u-^{^ti. A 0 pr^^^ii^^ti 1 0 0 
-200t:, ^^L<tsi50'-'20or, tti nru^^ 

;^=£?^;i^ftT, 1 2 0 0 ACDTi^^mm^m-M^t 6 o 
--1805^. if?^L.<H6 0- 1 0 05^-exyu- 10 
< mmx^^ \z7Kmmm<Dmm^mm^^. ^rz. 

Cc7:>xyu-H^-rtC^LTtS2 ?jft#: / XJU^i^m-T^ 
Z^/jm^LK. CCDi€cD;E:^7Hil^H 1 . 5 - 3 kg/ 
cin\ ^^V<\tl. 5 3 kg/cm' co$oHfC^^$n>g)o 
[ 0 0 4 4 ] ±tSOj:^tcLTX-:/U- K^-r^^Cli: 
¥±^^^tS7:?^' 5 - 3 0 0 m^^(75< 5 

rji^zi-j[.(Dj;:ou^^ yv-ju^zmmi^r^i^^mmf)^^ 

r^l fc ft rj: :^ ts??^ L T rj: i.^ , 

CO 0 4 5] ±m<Dj^oiz:^^mxi^m^ti^-r ^y^/ 
^iij:zstizf-t)i'i^x.)umf^un^7K^m^\zmm^'^ 

X ^ 1^ mr ig ^ (i: CO ^S; "f^ f C ^ T tt L T ^ ^ 

CO 0 4 6 ] z.(D^o\z}L^m^\^tLi^\zu\mf^'i ^y 
^/-;u^ycti2-:7 xx;k ^ y^/-)V^^m't^z.t.\z 

§0 7Ktciir^7^j:-r 5 ^V— (2- :7 x x ju-f ^ 

^^Z\t.. 0*J;^fr^JE^ia^ 1 8 0 t:, JE;^ 4 5 kg/cm^ CD^ 

tc^ LT , TKtC pT^;?-j:< ^ y ^y— lUi2-y' xx;i/ 

CO 0 4 7 ] :z(D^o\zi^^^nx\-x^ ^y^J — yx^^mwL 
^1:^ y-t:;u^ijf iltctixy I/ - K ^ -r ct 0 fl^fi£ L fc 



^^^ 8 - 3 5 2 9 
10 

i^\zmmf^^ ^y'/-)\y\\z'^m^y)^'^'^f)'^%< . urn. 

z<D^ ^y-z-juit^^^L'T. ±^^7^^iz-^mfJi-f 
^y'/-)Vit't^^mm'r^z.tf}mmL^^. ^etc 

^mr^-^ ^ yv-Ji^if^^izjiuxx^ ^ {c2-:7 xx;u-r 

C 0 0 4 8 ] ^UT> CCDcfc ^ fCi^S14c7>< ^ yy-JU 

[ 0 0 4 9 ] z.<Dj^o ^ yv-ji^^^^itmt} ^iiji^ 
ti, ^ffi-r^-r 5 yy--;u{b^#3CD^^^^(>'x:^^4^ v- 
mmmmi^(Dmmmiz^'DX . 'eo:)mmm\t^u^y)^. 
±.mji^^^i-mmmmi^ i o o m&^\znL i 2 o s 
fi^, if?^ L < 1 ~ 1 0 MM0i5co«-r-^^ $n§, ± 

fg^^]>1^t::x4^4-i^|^flifil^t:#:cD:^ «y h 7-^7)^Ji^^^ 
n. z.oLfz^^y hu-^cDmB^iz^^-^xm^B^ur^ 

14 ^ «f (7) it it ^ 14 7) ^ 51 ^ ^ n ^ , 
[ 0 0 5 0 ] :$i^m<D^yjmm^mmm\z\t. ±td.(D^ 
o umm^mmf^^ ^ \zmm^m^:^^^m^ fix ^ . 
ccxmm^n^mmi^nf-izjf^. mmi^^m^^i^t.. 
mm^mm^y^m'^^. mm:^^:^^<Dmm^mm^^imx^^ 

f^-r^^^\t. ii^ti 1 0 " Qi^T, b < 1 0 " 

fci(t^<Dii^<Dmm.i±^^nx^^. 
[ 0 0 5 1 ] m^m^^m<Dm^ Lx^t. z n . a 1 . s 

b, U, C d , Ga, Ca, Au, Ag, Co. Sn. 
Se. Fe. Cu, Th> Pb, Ni. Pd, Be^ct 

zj^uB^^^'f^^tf)^x€^o ^rz±Mi^m\tmnxm 
t^^Tfej^i^b. 2mmu±^m^^xt^j;:<. ^^{zm<D 
Ttm. it^<^ (Mx.frfA>y) m^mmLx^^\^^. m 
miimm^^nx^^m^m^'t^^y^(Dmti.x\^. v 

Oi, RUiO, SiC, ZrOi, Ta:N. ZrN. N 
bN, VN> TiB:. ZrB, HfB:. TaB:. M 
oBi, CrB:, B,C, MoB, ZrC> VC4dJ:?>' 

^. f^^zjf^iz I Tom^m^f^:i^^<x^^. 
[ 0 0 5 2 ] mm^^mn^$>^^^{tmm^mm^^p\^ 



( 

1 1 

m.T-m^tmn\tl ^ 4 S urn. ^^L<\t2^20u 

[ 0 0 5 3 ] ^fz. t^^mx^mm^m^tLxmm^ti 

[ 0 0 5 4 ] c;zxmm^ti^mmz^^^\t^Mit^mm 

^'}7mm. ^^y^ymm. ru;u^^g. y^ym 
4^ u x;^x;u^ii. jL^f.^ymm. y^}n->m 
4^ u r ^ ^ \^mm. 4^ u ^ \'mm. ^ u 
>mm. y -jmmm. ^f^^ytuy ^ >mm (m : ^ 

^-mm. # 'J x-^;ux;u^>^^i, tJ^U ■7xx;u^ 
^^lii, x5F;Hr;i/n-x4i3c}:a^'g^^-fe;!/n-y;^^tf ^ 

[ 0 0 5 5] mm^^^^^^^^\t±.BE.(Dj^of^mmf)^'bm 

f^^n^Z^^^^t. ^1^1-48/^111. $?^L<ti2-'2 
0/im, ^ ^ ^C^f^ ^ L < 5 - 1 0 u mCO^i^^^M^ 

[ 0 0 5 6 ] _tie.r^^^co^®tcfl^fi£^nTi.^^^m+iM 
mf3^^mf^^nx^^^. 

[0 0. 5 7] mn^^JM(Dmti.x\t. Zn, Al, s 

b. U, Cd, Ga, Ca. Au, Ag. Co. Sn. 
Se. Fe. Cu, Th, Pb. Ni. Pd. BeiScfc 

i^^xh^i^L. 2mmi^±^m^^xt><t<. ^^fcft^co 

mti-ti^a collet UTtS. VO:, Ru:0, S i 
C. ZrO:, Ta:N, ZrN, NbN, VN, TiB 
I, ZrB, HfB:, TaB:, MoBi, CrB:, B* 
C, MoB, ZrC, VC*3=tZ>'TiC^^tf^C<h7:>^ 

[ 0 0 5 8 ] ccoi^/ji^m^i^t^, ^^rs, -r^>>; 

^^it^it-^^y^^^. nmf^^mm^mi^^xz^^^cD^m 
m^^=ir^^}t^mizPiW^'ttx:B^^<Dmm^zmm.^n'¥' 



7 ) ^mw-s - 3 5 2 9 

1 2 

mu^iz^omf^-r^zti^'^x^^. ^{zmn.m^ y ^ 
m^tixi^xh^ti^K 

[ 0 0 5 9 ] c<D^ot<£.mm\±m(Dm^um'^\t.o . 0 

1-10. Oj^m, ^f?^L<H0.05-5/im, ^bfC 
L < 0. 2 - 2 xzmC0^KF*=3fC^^o 

10 ^tix^^x^jz^^. c(Dmmm\t. Rtim^nn^u^^m 

X fix mm^rn ih-r ^ <k V \zmf^^nx^^ 

i.xi^^mmiij:.z/mmmf^^iznvx^^umm^f)^ 
b?^^^nrv^^, z<D^ot;imm<Dmti.x\±. y jl 

^^^jou^ymm. yymmm. :tuy >mm 

30 ~~^^m\i^z.iiii^x^^. ^\zz,(Dmmm^^-^} y y 
CO 0 6 0 ] mm^mm:m\zmmm^w^i^'r^yjmti. 

^ L < , ^ b tC H 5^ ^ U > F 
40 ( i^j : /N < y U y < ii - -> 3 > V X A ^ ffl l/^ Ac M M:^ 

[ 0 0 6 1 ] IfeaJl^Ji^^-r^;^?^ <h LT^Ix.^^, A-f 
:/ 'J ^-r t: - V 3 > V X A t:: J: 0 4t ij :7 ft: t' X ij 
> ;^ ^ e /ct ^ T ii ^ ^ e ® ^ fl^ ^ f -5 :^ ?i CD 0ii ^ -r 
<h, i^mti^^ 1 0 0 mS^tc^tf LT 2 - 8 Mft^^Tj^ 
'J 7 lb b' X 'J > ^ ^ . 8 5 - 1 1 5 t: CD rail 5 

- 1 0 ^fprn^-rso 

[ 0 0 6 2 ] yN-r yj y-f -tl— i> 3 > T-AJ£>^ 
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[ 0 0 6 3 ] c(Dmmm<Dm^iftm'M\to.i'^o.5u 

LTil^tiS-l 0 Om&m. ^^L<{t2 0-6 OM 

[ 0 0 6 4 ] ^btc. :^^B^xi^m^n^m^m^^z 

-^Lxu^m^mmm^^mm-r^^^fj^xB. ceo 
mizLxu, mit^^y. ~mitmm. mmtDi^zy^ 

ti, il^ti 0 . 0 1-5 u mCO¥^i^^^M<£^ LTli 

[ 0 0 6 5 ] ccD^aiiit^^^ti. ^^^J'^'CD^^flifi£ 
5^ 1 0 0 sa^fcMUT, M^m.o-so.omtt 
^, ^^F ti5. 0- 2 5. oaa^oa-ci^^^n 

ti)^x^. mmm\zi]u^.vxhmmMy}^mmLx^mmi± 

-So 

[ 0 0 6 6 ] ^^BM<Dmyjmm^t^mm\t. ±12^^^ 
[ 0 0 6 7 ] ^^z:^^m<D^y7mm^t^mm\t. witm 

x^^^ a yv-)i^t^^f)^ti':fiz)i^i\:'^tix^^it^ 

jp^^i o-50Mm(^isia[^tc-r'£>c t.i)^m-^\^ 
[0068]cc:-e'>- K ^?^fi£-r^i35tci§^ffl^n^-r 

[ 0 0 6 9 ] mx\ti^^m(D^:^mm'^mmm^'^- v 

[ 0 0 7 0] h tfetce^fl^ U;t:^^^H>^(35^;^>^mi4J$ 
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If ^ ffl ^ ^ IS <75 ^ ;^ ?i ^ ^ f c 7K -r o 
C 0 0 7 1 ] mi<D [ a ] tC^-Tcfc O tc. ^litcsa,^/^ 
^->1 9 a. 1 9 b^'fl^i7Sc$n;t-*Sc(D^^Sl 8 a. 1 
8 b ^, Z.<DWi\zW.Un^ — y 19a.l9b;5<^®-r 
^ <ko \zmm.l. . C(7)Sa-=^/^^ — >19a.l9bcOPp1 

^^'>-hi7ti. r^u^u.^i^^^j, x^t^^v-^itigHir 
[ 0 0 7 2 ] z<D^o\z^^m^m'&mmiy- h 1 7 

a^n/iS^l 8 a. 1 8b^. m^.T\Z. [a] fc^ 
a , 1 9 b <7:>rBltc^§:^^ 1 5 t^m^^^^mf} ^^^-f . 

• mn^-y(DW^m.-^nx^^t^\^^u^. 'tt^t:>^m^£yJ\^ 
tm.n<om.^\^i,z^mo^mmMf^^ t,^\zwv^^n. 

20 Sa^/^5^-> 1 9 a chia^/^^ — > 1 9 btiagtilfSo 

J^^t ^ ^5^- tc ^ ^ ^^co <?> E 

S^nr, ceo J: ^ 1 5 a ^i^$^;^J:Sm'f4€:^■r 

^J:^^C/^^„ i^:^. ^un9~->i)'^w^i^^rix\^^ts.^^ 

X. ^iff /cC^^i^^^-To 
[ 0 0 7 3 ] ^LT, CCD J: ^ tC^3DJE/E^f ^ C iitc J; 

30 i\:mti'f't)V(Dm:mm\t.. c<Dj£ti tL^t.^z^-Dx^m^ 

$n-r ^ ^y-;U(i:X;}t:^- v*^|imf|g^i:;i^m^ LTX 

^^j^ h^^fc Lx^m-r^m^^Tv^vtzi)^. 

C 7)^ T ^ -5 o 
[ 0 0 7 4 ] 

40 '{mm(Dm^] i^^mo:>my5mm.'[^mmm^\z^m^n 

f£;i4;:>^;'ci:<. L^fec(o<5 y^z—ji^iz^mLtji^^mm 
xmmmy}^mf^^tixi^^. vt-DX. m^.j^mm^z^^z. 

y'/-)U(Dm^/)<^<D^^^^^tixi^^. 

[ 0 0 7 5 ] ^LX. Z<D-r ^yV-)\^<t^^i:l.X7K 

\z'ojmr^<^y'/-)iit'^m^i^m-r^zt^z^D. ^ 
iz^^m<D^yjmm.^t^mm\tmtirz^m\±^^L. c 
(D^nrcmm^^^^u^u^^T\zm\^m^^mmr^^m. 

50 mLXhi^T LU^^. 



( 9 ) 
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[ 0 0 7 6 ] ^fc.': ^^^^(Dmyjmm^t^mm^t. mit 

[ 0 0 7 7] ^^BM(Dmyjmm^mmi^-h 

^.^coT. —mm^zLx i^- h'^izmmi^x^ . ^m^^z 
x.^^^ >mmmimi^t-r ^ y - t <d ^it^:f)<mn u u 
^^(Dx\ ■^mrm^^m^zz.(Di^— h^mm-^^zhfi^x^ lo 

[ 0 0 7 8 ] 

i'Mmm] :k\z:^mM(D^yjmm^^mMitz^\.^xmm 
m/^mLxmrn-r^f}^, ^^m\tcni=,mmm^z^om 
^^^zmm^ti^h(DXitr^\^^. 

[ 0 0 7 9 ] ^^m\zis\.^x. wmmm^. um 
mm^ioj:v^mT'<D^mm\ti;iTiZB^ 
m-r ^yjmiz^ fornix Lfd. (gi 2 tc?n-rct-5 tc 200 

2 0 0 urrKDe-y^^tC I TO€X/1'y ^ 20 
U >^UAc;f^ ^X^Si:^, J? ^ 2 5 w mco^:^^mi4t^ 

ir'>- ^^J5^^T 1 5 0 1:, isot:, 2 i oxzo^i^^-f 
'tif}^<DU^\z Mn^.vfjiy)^^m^(D}£t}xmEELx^^ < 

[ 0 0 8 0 ] ziti^ 2 z'cx 2 4.mmmmTm. ±Tm 

[ 0 0 8 1 ] nc^D. im^mitfi. um^ 6 0 1:. 90 
%RH<D^i^x 1 4 Bm^mi^r^mm^Lfz. 30 

[ 0 0 8 2 ] 

immm 1 ] 

m^mpLfzii'^xmiKJt^^^^z. ^i^u>2Qomm 

u u- h 7 0 SSSJ. 
- h 2 smg^^cto^y^' u 5 mssp<£^±i^i^Ac^ 
[ 0 0 8 3 ] zcoi^^z. r h*x< V :r5"n - h u jn 

^Jt^^^iz^miS X^mALX^^^^[HcD^m.^^m:^ 40 

xirs^Lfc^^. ^it;;?^^ 6 6 1: (cjtoi^ UT 1 0 B^r«is 
^^ff v^r ^ u jn^j^^fife^^- 2 8 6 sa^€:t#^c mm 
mm-. 33.3%) , 

[0084] c(Dr^^j 1 0 0 im 

mf^^:3 3. 3Ma^) izx,7f.^i^^m s omm^^m 
pixr^^Lmmi±mmm^mrz. 

cD--v^jns^i 0 omasetc^^'j x^i^>mm 4 mm 
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mALxa d'ca^i^mx 2 . s^mmm-r^zt^z^o 

[ 0 0 8 5 ] -r ^ ^-y-;i^:^ y'-t jU(Dmm 
2-7 X - ;u-r s 3 omg^^7K9 2 oms^tc 

[ 0 0 8 6 ] miz^^^j \i-)ir j\^z2 — )u 2 0 msBi5<£7K 

5 0 OMM^t::^JbaLTrg^j^i^LAc (Bfi^) o iilBA 
f^. BfSiicfcD^v 'J 0 . 0 5 /i m) 

2 mS^^r^^liXi^Lrco 

[ 0 0 8 7 ] n^nr^im^m^. ad prait 1 5 0 

tfclPr^^7 0X:<D7s-:/U-'mX 2Kg/cm' (DfEtl^zmm^ 

nrz2 mi^y xji^^^mm lt, rjf£ffl:i4oog/^i2o 
^(D^i^xmrn^mLx 1 0 - 3 0 0 xi m(DmMiX(D-r 

57.7 ms^-c^-:? y^co 
[ 0 0 8 8 ] ^:^mmi±mmi^~- hcpmm 
±d^(Dj:o^zi.xmmiyrcmmm. mmiim^. -c^y 

Tt^iz^-rmf^xm^L. z(Df^^^^m^^mi^xm 

[ 0 0 8 9 ] 

x^uy^mi^f' 9 mmm 

mmm i o oma^ 

< ^ yv-)uti :f-tju 2 . 3 mm^ 

u ;^)^^ 2 0 ma^ 

t# bnrcs:;^^mi4fi^^>'- h iz-Di^^xm^m^cDwm 
mm^ imi \z7R-r^i^x&mm 2 3 x:x 2 4 mmm^z 
^^zj^miy- h ^ 4 ovx 3 0 Bm^WLfzun 
^ 2 3x:nmm.^^zx wmtmmm I ^ZTjkr^^xBEm 
2 3 x:x 2 4 mmm<Dmm^. mm^^^s^z/mm^ 

[ 0 0 9 0 ] 

^^ffi-tt-r(c2-7 X - ;i/-r 5 y ^y-;u 1 . 3mm^^^ 

cDSSiS-^LT. c C02- X - Jlz-f ^ ^^y-;HH#^. 

[ 0 0 9 1 ] 'i^^nrz^yfrn-m^mmiy- h^z-Di-^xm 
mmmo^wm^^mi^ (mi iz^-r^i^xj^mm2 3x:x 
2 4mr^m^zm\^) id^zj^mi^- 4 ox:x 3 o sm 
^"^Lfzun^ 2 3'x:nmm.^\zxwmtmmm 1 tc^ 
-r^i^xfEML. 2 3x:x 2 4mmm(Dmmi^. 
t^^kzj^^m^m^m^Lfzo ^<D^m^mi ^z^r. 

[ 0 0 9 2 ] 

[m 1 ] 
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^ 1 
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iff « (0) 


^ f9 (Ci) 


^ ^ <t (S/Iflea) 


























150-G 
30kg/cn^ 


itmm 1 1 


5 - S 


4-5 
5 — 6 


5-6 
lOOOi^i: 


5-6 

ioooja± 




1 0 i2i:JLJi 
1 oioa± 


6 9 Q 
6 8 0 


6 9 0 
1 Oi-IT 


210'C 
30kg/cn2 


itmm 1 1 5 - 6 

il 


4- 5 

5- 6 


4-5 
lOOOi^tJi 


5 - e 

iooo>:ii± 


1 0 

I 0 ^2>:jl± 


1 O^^U-h 

1 o*u± 


7 1 0 

7 1 0 


7 0 0 

1 0 ^J^T 



[ 0 0 9 3 ] 

-r ^ yy-;^^^ ^y^/-)[^ti :/-t)[^(DRtD o tctten 

C 0 0 9 4 ] mmm2 -'2-^^)u-c 
llirS^J4"-i-xr/x^ju-2-p<^;U'r5 ju, 

[ 0 0 9 5 ] f#bn;tM:^r2^m'f4t^^ V- K tc^i^T^su 

^^mil ( 2 3t:. 2 4B#Pa1^) ^5^^308^ (40 

3 0 am) (Dmrn^^mi^Lfz. ^:^^^2tc7K 

To 
[ 0 0 9 6 ] 

i^mm 6-10] Mmm iiz^^^x. mm-r^^ 

[ 0 0 9 7 ] 



■^r/x5^;u-2--7xx;K^yy — 



6 • 

7 • 

mmm s • 
9 • 

[ 0 0 9 8 ] 'i^^tirc^yjmm^t^miy- h^z-oi^xw 
20 mmmi^ ( 2 sr. 2 4^mm) ^<kv^3 0 (40 
t:. 3 0 aft) (Dmmii^mi^urc. m^^^z^z^ 

[ 0 0 9 9 ] 

[tbgi0i]2] HJS^J 1 fw^l^T, 2-7x-JK^5^y- 

30 [0100] t#b tifc^;^^m^.^$^>^- h^z^^^^xw 
mmmi^ (2 sx:. 2 4mmm) *5J:u:3ob^ (4o 
3 0B^) (Dmrn^^mimi^rz. ^m^^z^z^ 

[0101] 
[1^2 ] 
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( ii ) 
£2 
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■ 














5 n 


3 0 a 


5 a 


5 n 




5 Ci 


3 0 a 


5 n 


s n 




5 n 


3 0 n 


5 XI 


5 o 


mmm^ 


5 a 


3 0 n 


5 n 


5 n 




2 0 0 nai 


2 0 0 a ail 


5 n 


ion 




2 0 0 nTJC_t 


2 0 0 n ];j.±. 


1 0 n 


1 0 n 




2 0 0 njEXi: 


2 0 0 naJt 


ion 


1 0 n 




zoo nxi-h 


z 0 0 n ;y._b 


2 0 a 


2 0 n 




2 0 0 njct J: 


2 0 0 na-t 


2 0 n 


2 0 n 




1 0 0 0 ni.:tii 


I Q 0 0 nu-h 


s n 


1 0 0 0 OUJ: 



2 1" 



1 9 b • ■ -iS^/^^ — > 



[Igl 2 ] 




t0--20tr> lO-ZObT^ 10~20ev 
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[a] 



m 1 ] 



19a 18a 
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[b] 




